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Walter Mischel studied self-control in preschool children in the following manner: if the
child waited for an interval to end, he or she received the more preferred of two rein-
forcers; if the child responded to terminate the interval by ringing a bell, the less preferred
reinforcer was given. We used an analogous procedure to study self-control in pigeons:
if the bird waited for a trial to end, it received the more preferred reinforcer; if the bird
terminated the trial by pecking a key, the less preferred reinforcer was given. We explored
the effects on self-control of a number of variables analogous to those studied by Mischel
and co-workers, e.g., presence versus absence of reinforcers, of alternative responses, and
of stimuli during the wait interval; prior experience of the subjects; and test paradigm.
The results obtained with pigeons paralleled the results obtained by Mischel with human
children.
Key words: delayed reinforcement, reinforcers as stimuli, alternative response, delay of

gratification, conditioned reinforcement, choice, key peck, pigeons

Experimental psychologists have often in-
vestigated simple units of animal behavior,
such as the conditioned reflex (Pavlov, 1927) or
the operant contingency (Skinner, 1938) and
then combined these units in attempting to ex-
plain complex animal and human behaviors
(e.g., Skinner, 1953). An alternative procedure
for studying behavior, used originally by ethol-
ogists but increasingly by experimental psy-
chologists, has been to start with complex
human activity and seek direct analogues or
homologues in animal behavior (e.g., Lorenz,
1974). For example, love was identified in
rhesus monkeys (Harlow, 1971), and language
in the chimpanzee (Premack, 1971; Gardner &
Gardner, 1971), classes of behavior that had
been thought by many to be unique to hu-
mans. The present experiment explores an
animal model of self-control, another class of
behavior often thought to be uniquely human
(Klausner, 1965).

This research was based on a thesis presented by
James Grosch to Reed College and was supported in
part by the Mellon Foundation and by the National
Science Foundation SOS program. We thank Susan A.
Smith, Tony Walonick, Les Squier, Carol Creedon, and
Martha Neuringer for their support, assistance, and
criticism. Reprints may be obtained from James Grosch,
Department of Psychology, University of New Hamp-
shire, Durham, New Hampshire 03824, or Allen Neu-
ringer, Department of Psychology, Reed College, Port-
land, Oregon 97202.
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Two major studies of self-control in pigeons
evolved from the Skinner "simple unit" ap-
proach (Navarick & Fantino, 1976; Rachlin
& Green, 1972). Self-control, exemplified by
choosing a large delayed reinforcer rather than
a small immediate one, was hypothesized to
derive from basic principles of choice per-
formance under concurrent schedules of rein-
forcement. These analyses emphasized rein-
forcement contingencies commonly studied
with animals. The present series of experi-
ments used the alternative, ethologically de-
rived "analogue approach" in an attempt to
parallel, with pigeons as subjects, an elegant
series of experiments performed by Walter
Mischel and co-workers on self-control in chil-
dren (Mischel, 1974). In his basic procedure,
Mischel gave children a choice between a more
preferred reward, e.g., a pretzel, and a less
preferred reward, e.g., animal crackers. The
child received the preferred pretzel as reward
at the end of a trial in which he or she sat
quietly at a desk and waited for the experi-
menter to return to the room, this occurring
after 15 minutes of absence from the room.
The less preferred animal crackers were re-
ceived if the child terminated the trial by ring-
ing a small bell, causing the experimenter
immediately to return. Mischel described im-
portant influences determining how long chil-
dren could wait in this self-control task. To
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parallel the Mischel procedure with pigeons
as subjects, we replaced the bell with a lighted
key which the pigeon could peck and replaced
the pretzel and animal crackers with two food
hoppers, one containing more preferred food
and the other less preferred food. If the pigeon
waited until a predetermined period elapsed,
the more preferred food was given. As with the
children, the pigeon could terminate the trial
at any time by pecking the key, but as con-
sequence it received the less preferred reward.
The main questions were whether pigeon and
human self-control are similar and whether
both are influenced by similar variables.

GENERAL METHOD

Subjects
Eight White King pigeons (1, 2, 3, 4, B, D,

Y14, and Y20) were maintained at 80% of their
free-feeding weights by supplementary feeding
of mixed pigeon grain after each experimental
session. All had previous experience under a
variety of reinforcement schedules. They were
housed individually in 1-ft cubed compart-
ments with water and grit always available.

Apparatus
The experimental chamber, 30 by 41 by 32

cm, contained a Gerbrands response key in the
center of the front wall. The key could be
transilluminated with a 7.5-W red light and
required 30-g force (.3N) to be operated. Lo-
cated below the key was a Gerbrands food
hopper and 4 cm to the right of this hopper
was a second identical hopper. Both hoppers
had Plexiglas doors attached, so that when a
pigeon placed its head in the hopper, a micro-
switch was operated. The center hopper could
be illuminated with a 7.5-W blue light and
the right hopper with a 7.5-W green light. The
chamber was illuminated from above by two
7.5-W white bulbs. An outer box provided par-
tial sound and light isolation, and an exhaust
fan provided additional sound masking. Elec-
tromechanical equipment controlled the ex-
periment from an adjoining room.

Procedure
Pilot study had shown that pigeons preferred

mixed racing grain, normally used in operant
conditioning experiments, to what will be re-
ferred to as "Kasha grain", consisting of 40%,
chicken starter, 40% crushed rat food, and

20% buckwheat groats. Preferences were tested
initially and at intervals throughout the ex-
periment by presenting two containers of food
in the home cage, one containing mixed grain,
the other Kasha grain. When given this choice,
the pigeon almost invariably ate the mixed
grain first. However, when presented with the
Kasha grain alone, the pigeon would readily
eat this too. The mixed grain was used as the
more preferred reinforcer and the Kasha grain
as the less preferred.

In the basic procedure, the pigeon was given
a choice: if it pecked the illuminated key, it
obtained immediate access to Kasha grain, the
less preferred reinforcer; if the pigeon waited
and did not peck the key, it eventually gained
access to mixed grain, the more preferred rein-
forcer. A typical trial began with the simul-
taneous illumination of the red keylight and
the white overhead lights. This signaled the be-
ginning of a trial, during which a single peck
to the key was immediately followed by a 1.5-
sec access (timed from when the pigeon placed
its head through the hopper door) to the Kasha
grain delivered in the right hopper. A peck
also darkened and inactivated the key and
houselight. If the pigeon did not peck the key
for a predetermined wait interval, generally
15 or 20 sec, the interval terminated with 3-sec
of access (again timed from when the pigeon
opened the Plexiglas hopper door) to mixed
grain, presented in the center hopper. Again,
the key and houselight were darkened and
inactivated upon presentation of the rein-
forcer. Thus, the less preferred reinforcer was
contingent upon a keypeck response and the
more preferred reinforcer was contingent upon
waiting and not responding. When either the
more or less preferred reinforcer became avail-
able to the bird, a 1320-Hz, 80-dB tone was
sounded. Following either reinforcer was a
20-sec intertrial interval during which the
chamber was totally dark and after which a
new trial began with illumination of key and
overhead lights. A typical session consisted of
30 of these trials.

All subjects were trained under the follow-
ing self-control contingencies prior to partici-
patinz in the experiments to be described be-
low. The pigeon was first allowed to peck the
lighted key for Kasha grain reinforcement
(without the possibility of receiving mixed
grain). Once the pecking response was emitted
consistently, a short wait interval of 1 to 2 sec
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was introduced. If the pigeon did not peck
during this interval, the more preferred rein-
forcer was given. After a subject experienced
the more preferred reinforcer for waiting and
the less preferred reinforcer for pecking, the
wait interval was gradually lengthened to
15 sec.

EXPERIMENT 1
Mischel and Ebbesen (1970) asked whether

permitting a child to see more and less pre-
ferred rewards would increase the length of
time they could control themselves. Using the
procedure described in the Introduction-
where the child received a preferred reinforcer
for waiting until the experimenter returned to
the room or the less preferred reinforcer for
ringing a bell and bringing the experimenter
back-Mischel and Ebbesen compared two
conditions. In one, the more and less preferred
reinforcers-pretzels and animal crackers-were
placed in a cake tin and left open for viewing
in the experimental room where the child
waited; in the other, the reinforcers were ab-
sent. Based on psychoanalytic and other
theory, the authors hypothesized that the rein-
forcement-present condition would engender
increased self-control, i.e., the children would
wait longer. However, the opposite result
was found. When both rewards were present,
the children waited an average of only 2 min
before ringing the bell; when the reinforcers
were absent, they waited significantly longer,
an average of approximately 12 min (out of a
maximum of 15 min). The present experiment
attempted to determine whether pigeons re-
acted as did children to the presence of rein-
forcers during a self-control task.

METHOD

Subjects
Pigeons 1, 2, 3, and 4 served.

Procedure
There were three phases: reinforcers present

during the wait interval, reinforcers absent,
and a return to reinforcers present. In the
first phase, the pigeons were permitted to view
both more and less preferred reinforcers: the
more and less preferred hoppers were activated
and illuminated throughout the wait interval.
Although the pigeon could look at the rein-

forcers, eating was prohibited in the following
way: if the hopper door was opened during
the wait interval, the hopper was immediately
inactivated and the 20-sec intertrial interval
began. (In the Mischel and Ebbesen experi-
ment, the children were not permitted to eat
the reinforcers during the wait interval, and
so doing terminated the trial.) The trial was
then repeated until the pigeon either pecked
and received less preferred reinforcement or
waited and received more preferred reinforce-
ment. To assist the birds to discriminate be-
tween periods of reinforcement present for
view only and periods of reinforcement present
for eating: (a) the 1320-Hz tone was present
during the eating period but not during the
wait period; (b) the key and houselight were
dark during eating and lighted during waiting;
and (c) only one hopper was operated during
eating whereas both were operated during
waiting. In the second, or reinforcement-ab-
sent phase, the procedure was identical to
above except that the hoppers were not acti-
vated during the wait interval. The third
phase was a return to the reinforcement-
present condition.
Throughout the experiment, the length of

the wait interval alternated between 5 sec and
15 sec so as to increase the probability that
each subject would experience both immediate
less preferred and delayed more preferred rein-
forcers during each session. In the pilot study
it had been found that the birds generally
waited for the more preferred reinforcer when
the interval was 5 sec whereas they often
pecked when the interval was 15 sec. The birds
were exposed to each phase for 10 to 20 ses-
sions, or until their behavior was stable. Each
session consisted of 30 trials. The main de-
pendent variable was the percentage of trials
that the bird waited and received the more pre-
ferred reinforcer.

RESULTS AND DISCUSSION
Two subjects did not complete the experi-

ment and their data are not presented: Pigeon
4 was discontinued because it consistently
failed to eat the less preferred reinforcer when
offered in the experimental chamber; Pigeon
3 continually put its head in the activated hop-
per during the wait interval of the reinforce-
ment present phases, thereby prohibiting mea-
surement of pecking versus waiting. The other
two birds also occasionally put their heads into
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Fig. 1. Percentage of trials pigeons waited successfully and received the more preferred of two rewards. In the

first and third conditions, rewards were present for view during the wait period; in the second condition, re-
wards were not present during the wait period.

the hopper during the reinforcement present
phases, but relatively infrequently.

Pigeons 1 and 2 showed a clear effect of
presence versus absence of reinforcement dur.
ing the wait interval (Figure 1). The birds
waited successfully an average of 6.6% of the
trials during the last 3 sessions of both rein-
forcement present conditions whereas when
reinforcement was absent, the birds waited suc-
cessfully, over the last 3 sessions, during an
average of 83.5% of the trials. These results
are similar to the Mischel and Ebbesen results
where none of the children waited successfully
when both rewards were present and 75%
waited successfully when rewards were absent.
One might have hypothesized that pigeons

would wait longer, or show greater self-control,
when reinforcers were present for viewing than
when they were absent, because the reinforcers

possibly would cause superstitious behavior
to be directed near the hoppers (and conse-
quently away from the response key) and
thereby would increase the time before peck-
ing. Indeed, the presence of the reinforcers
during the wait interval often caused the birds
to approach and look into the hoppers. But,
except for the instances in which this behavior
was followed by an attempt to eat the rein-
forcer (and, consequently, a termination of the
trial), approach to the hopper was generally
quickly followed by a peck to the key, thereby
resulting in the decreased self-control similar
to that found by Mischel and Ebbesen with
children.

Mischel and Ebbesen discussed their findings
in terms of frustrative nonreward theory (e.g.,
Amsel, 1962; Wagner, 1966), and their analysis
can be applied to the present case. The wait
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period is made relatively more aversive when
the salience of the preferred, presently unob-
tainable reward is increased by presenting it
for view during the wait interval.

"In part, attending to the rewards in the
waiting paradigm may be aversive, because
it increases the frustration of anticipating
the attainment of a blocked reward; in part
it may be frustrative, because it enhances
the aversiveness of the waiting situation and
accentuates the ongoing decision conflict"
(Mischel & Ebbesen, 1970, pp. 335-6).

An alternative interpretation derives from
an analysis of the specific contingencies present
in both Mischel and Ebbesen and the present
case. If a bird put its head into the operated
hopper, it thereby terminated the trial, pro-
duced a 20-sec intertrial timeout and, in effect,
engendered the complete absence of reinforce-
ment. By pecking the key, the bird avoided
this last outcome and received immediate,
albeit less preferred reinforcement. With
Mischel and Ebbesen's children, too, the in-
structions prohibited eating the rewards dur-
ing the wait interval, and when that rule was
broken the subject was removed from the ex-
periment (Mischel, Ebbesen, & Zeiss, 1972). In
both cases, therefore, when reinforcers were
present for viewing, the subjects may have
pecked or pressed in part to avoid the possibly
punishing consequence of trial termination
and no reinforcement. A general conclusion is
that both children and pigeons behaved
counter to prediction, and behaved in pre-
cisely the same manner: both responded for
an immediate albeit less preferred reinforcer
much sooner when both preferred and less
preferred reinforcers were present for view
than when they were absent.
Although our results were analogous, one

difference between the Mischel and Ebbesen
and present paradigm should be noted. In
the former, each child received only a single
self-control trial, and performances of chil-
dren in different groups-with reinforcers pres-
ent versus absent-were compared. In the
present case, each subject received more than
600 self-control trials. Since the presence of
the reinforcers continued to adversely affect
the birds' self-control performances, the re-
sults can be considered comparable, despite the
methodological difference.

EXPERIMENT 2
Mischel, Ebbesen, and Zeiss (1972) hypothe-

sized that if self-control is decreased when chil-
dren attend to the reinforcers, as in Experi-
ment 1, then drawing the children's attention
away from the reinforcers might increase self-
control. Using basically the same procedure as
described above in the Mischel and Ebbesen
(1970) study, Mischel et al. (1972) gave one
group of children a slinky toy to play with dur-
ing the wait interval whereas another group
had no toy. Confirming the hypothesis, pres-
ence of the toy appreciably increased the chil-
dren's self-control, i.e., they waited significantly
longer and obtained more preferred rein-
forcers. The present study asked whether anal-
ogous results could be obtained with pigeons.

METHOD

Subjects
Pigeons 1 and 2 served.

Apparatus
Same as above with the addition of a Ger-

brands 45-mg pellet dispenser and Gerbrands
response key on the rear wall of the chamber
(opposite the wall containing the self-control
key and two hoppers). The pellet dispenser de-
livered Noyes pigeon pellets. The key, located
22 cm above the floor and occasionally trans-
illuminated by a 7.5-W orange light, required
pecks of at least 30-g force to be operated.

Procedure
The pigeons were trained to peck the rear

key by the experimenter reinforcing with
Noyes pellets successive approximations to the
peck response. After conditioning, the schedule
of reinforcement was increased to a fixed ratio
20 (FR 20) for about 75 reinforcements. When
the birds were pecking the rear key consistently,
the two front hoppers were activated and il-
luminated while the FR 20 on the rear key re-
mained in effect for 25 additional reinforce-
ments. Opening the doors resulted in the
hoppers being inactivated.
The experimental condition then began and

consisted of three procedures. Under the "no
toy" procedure, the rear key was covered with
black tape, pellets were never given in the rear,
and the basic self-control procedure with rein-
forcers present described in Experiment 1 was
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in effect. Throughout this experiment, both
more and less preferred hoppers were activated
during the wait interval. Under a second, or
"toy plus FR 20" condition, the rear key was
present and illuminated during the wait inter-
val, and every 20th peck to the rear key was re-
inforced with a pellet. In all other respects,
the procedure was identical to the "no toy"
procedure. Thus, this procedure assessed self-
control when an alternative response and alter-
native reinforcer were available during the
wait interval. In the third, or "toy, no rein-
forcement" procedure, everything was identi-
cal to that in the "toy plus FR 20" condition
except that pellets were never given contin-
gent upon rear keypecks. The rear key was
illuminated during the wait interval, pecks
could occur to it, but the pecks were never re-
inforced. Here we assessed the effects on self-
control of an alternative response when that
response did not engender extrinsic reinforce-
ment.

TOY FR 20
100

LUJ

U)

cr

LUJ
C,K
LU

75 -

NO TOY

The two subjects experienced the procedures
in different orders: Pigeon 1 received "toy plus
FR 20", "no toy", "toy, no reinforcement" and
a final phase of "no toy", in that order. Pigeon
2 received "no toy", "toy plus FR 20", "toy,
no reinforcement" and, again, a final phase
with "no toy." Five to 8 sessions were con-
ducted under each procedure.

RESULTS AND DISCUSSION
Figure 2 shows that the presence of an alter-

native response key during the delay period
appreciably increased self-control in both birds,
For purposes of presentation, the order in the
figure is different from the order with which
Pigeon 2 received the different procedures.
When the alternative response key was absent,
i.e. the "no toy" condition, both birds waited
successfully during an average of only 4% of
the trials and consequently rarely obtained the
more preferred reinforcer. Self-control was dra-
matically improved when the rear key was
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Fig. 2. Percentage of trials pigeons waited and received the more preferred reward as a function of avail-
ability of an alternative keypeck response. Under Toy FR 20, every 20th response to the alternative key was
reinforced; under Toy No FR, the alternative keypecks were not reinforced; and under No Toy, the alterna-
tive key was not present.
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available for pecking, and this improvement
was similar whether or not pellets were contin-
gent upon pecking the rear key. For the "toy
plus FR 20" condition, the birds waited during
an average of 78% of the trials; for the "toy, no
reinforcement" condition they waited an aver-
age of 76% of the trials. Frequencies of re-
sponses to the rear key were similar in the FR
20 and no reinforcement conditions and, in
both, they increased over sessions: an average
of 362 responses per session were emitted to
the rear key during the first three "toy plus
FR 20" sessions and these increased to 403
responses per session during the last three ses-
sions; and 468 responses per sessions were
emitted during the first three "toy, no rein-
forcement" sessions and these increased to 567
responses per session over the last three ses-
sions.

In other studies as well as the present, the
availability of an alternative response increased
the likelihood of reinforcement under sched-
ules which require that the subject delay or
withhold responses. Zuriff (1969) showed this
under differential reinforcement of low rate
schedules, Schwartz and Williams (1971) un-
der discrete-trial spaced-responding schedules,
and Williams and Williams (1969) under neg-
ative automaintenance schedules. In these cases,
as in the present "toy, no reinforcement" con-
dition, extrinsic reinforcement was not contin-
gent upon emission of the alternative response.
The increased probability of reinforcement en-
gendered by responding on the alternative
manipulandum presumably reinforced those
responses.

EXPERIMENT 3
Most of Mischel's research emphasized the

study of how cognitive variables influence self-
control in children. In one study, Mischel,
Ebbeson, and Zeiss (1972) instructed children
to think about the more and less preferred
rewards for which they were waiting, i.e., the
children were told to "think of the marshmal-
low and pretzel (the more and less preferred
rewards used in that experiment) for as long
as you want." Telling the children to think
about the rewards significantly decreased the
waiting time when compared with a control
condition in which there were no instructions
to think. Thus "thinking" about the rewards
had a detrimental effect similar to the actual

presence of the rewards during the wait inter-
val (see Experiment 1). The present experi-
ment attempted to see if an analogous effect
occurred in the pigeon. In place of the verbal
directions to "think about" the rewards, we
provided stimuli which had been correlated
with the rewards, illumination of the food hop-
pers. The main question, then, is whether such
conditioned stimuli, when presented during
the wait interval, caused self-control to de-
crease in pigeons.

METHOD
Subjects

Pigeons 2, 3, D, and Y20 served.

Apparatus
Same as described in Experiment 1.

Procedure
The birds were first given 10 trials of initial

"warm up": the self-control contingencies as
described above were in effect but the wait
interval varied randomly between 5 sec (an
interval waited by the birds almost all of the
time) and infinity (an interval impossible to
wait). Thus, the subjects received the more
and less preferred reinforcers approximately
50% of the time and made contact with both
experimental contingencies.
Each bird was then exposed to a single ses-

sion consisting of 30 self-control trials. On 7
of these trials, randomly interspersed, both the
more and less preferred hoppers were illumi-
nated with their appropriate hopper colors
for the duration of the wait interval. Note
that the hoppers were not activated and, unlike
Experiment 1, food was not presented for view.
The pigeon was allowed to look at the hopper
but could not put its head into hopper since
opening the hopper door resulted in the 20-sec
intertrial period after which the trial was re-
peated. The remaining 23 trials were identical
except that the hoppers were not illuminated
during the wait period. The wait time re-
quired for more preferred reinforcement was
a constant 20 sec for all trials, a time estimated
to be one that subjects could wait on some
but not all trials. The houselight was dark
throughout the experiment (to make the hop-
per lights more salient), and the initiation of
a trial was signaled only by red illumination
of the key. In this and the following experi-
ments, the main dependent variable was
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changed to the average time per trial waited
(rather than percentage success as in Experi-
ment 1 and 2). The two variables are corre-
lated, but time was found to be more sensitive.
(Individual time data were not available in
the first two experiments.)

RESULTS AND DISCUSSION

Figure 3 shows time waited by each of the
four birds under the two conditions-hoppers
not lighted (points) and hoppers illuminated
during the wait interval (X's). Each of the
birds waited, on the average, less time when
the hoppers were illuminated (overall average
of 6.2 sec) than when they were dark (overall
average of 10.7 sec). The average wait times
in each of the two conditions for each of the
four subjects were used in a paired t-test
which showed a statistically significant differ-
ence between the two conditions (t = 7.947, df
= 3, p < .005, 2-tailed).
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These results are consistent with the Mischel
et al. (1972) findings that instructing his sub-
jects to "think about the rewards" caused a
decrease in wait time by children, this decrease
being similar to the decrease due to the pres-
ence of the rewards themselves. The hopper
lights may have affected performance because
the birds were "thinking" about the primary
reinforcers. An alternative interpretation, simi-
lar to that given for the results of Experiment
1, is that if the birds opened the hopper doors
during the wait interval, the trial immediately
terminated and a 20-sec intertrial period fol-
lowed. Since hopper illumination engendered
attention to, approach towards, and occasional
opening of the hopper doors, the illumination
was correlated with timeout and no reinforce-
ment. Thus, the hopper lights might have
served as a cue for conflict-opening hopper
door is sometimes followed by food and some-
time by timeout-and the birds consequently
responded to the key to escape from the cue.

t I ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~I\,\v\ERAxJxV7\vQ
xXNxV ,x9

10 20 30
TRIALS

Fig. 3. Amount of time waited without pecking during each trial. On trials shown by dots, the hoppers were
dark and inoperative during the wait interval. On trials shown by X's, hoppers were illuminated during the wait.
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EXPERIMENT 4
The preceding experiment may have con-

founded two aspects of the hopper light cue:

first, during reinforcement the hopper illumi-
nation preceded and was correlated with eat-
ing food, and the lights therefore served as a

conditioned positive stimulus; however, be-
cause opening the hopper doors during the
wait period engendered 20 sec of timeout, the
same hopper lights might have served as a

conditioned aversive stimulus. To separate
these two possible effects, overhead lights not
previously associated with the hoppers were

employed, with one light being established as

an unconfounded conditioned positive stimu-
lus (S+) and the other as an unconfounded
conditioned aversive stimulus (S-). The effects
of presenting an S+ or S- stimulus on self-
control performance were then separately as-

sessed.
In a possibly analogous experiment (Mischel

et al., 1972), one group of children was in-
structed to think about a "fun" event during
a self-control trial; a second group was told to
think about a "sad" event. With rewards pre-
sented for view during the delay period (as in
Experiment 1), thinking sad thoughts increased
self-control slightly whereas thinking fun
thoughts increased self-control appreciably.
There was a statistically significant difference
between waiting times under the two condi-
tions. We therefore predicted that the S+
stimulus, when presented to pigeons during
the waiting period, would engender longer
waiting than the S- stimulus.

Several procedural changes from the preced-
ing experiments were required. The birds
received preliminary experience with an over-
head S+ stimulus which cued food reinforce-
ment and a second overhead S- stimulus
which cued timeout. The effects on self-control
were assessed by occasionally presenting these
stimuli during the wait interval of the self-
control paradigm. Lockable hopper doors were

constructed so that, during the wait intervals,
the birds could look at the food; indeed, they
could peck at or otherwise attempt to open
the Plexiglas hopper doors, but the doors
would not open until more or less preferred
reinforcement was available following a suc-

cessful wait or a peck to the key. Under these
conditions, the S+ stimulus never preceded
timeout, and the S- stimulus never preceded

food. The main question was whether a stimu-
lus correlated only with a positively reinforc-
ing consequence would affect self-control dif-
ferently than a stimulus correlated only with
an aversive consequence.

METHOD
Subjects

Pigeons 1, 3, B, and Y20 served.

Apparatus
Same as above with two exceptions. First,

eight orange 7.5-W bulbs were positioned
above the chamber ceiling, four along the left
wall and four along the right wall. Flashing
one set of these lights was to serve as an S+
stimulus and flashing the other set as an S-
stimulus. Second, the hoppers were modified
so that an electromechanical device could auto-
matically lock the door. When unlocked, the
Plexiglas door was free to swing open, as in
the previous experiments. The appropriate
door was unlocked only during presentation of
reinforcement.

Procedure
Subjects first received discrimination train-

ing in which, with the self-control key dark, 5
sec of flashing of the left overhead lights
served as an S+ stimulus and 5 sec of flashing
of the right lights served as S-. The S+ was
followed by 3 sec of access to the more pre-
ferred food hopper and the S- was followed by
30 sec of timeout during which the chamber
was totally dark. Both food reinforcer and
timeout occurred independently of any behav-
ior as did the onset of each of the stimuli. On
the average of once each 30 sec, S+ or S- was
presented, the order being random. The S+
and S- stimuli flashed at different rates: Pi-
geons B and Y20 were exposed to S+ stimuli
which flashed at a rate of 10 flashes per sec
and to S- stimuli which flashed one flash per
sec. The order was reversed for Pigeons 1 and
3; i.e., the fast flashing light was correlated
with S- and the slow flash with S+. Each
subject was exposed to 10 sessions of this dis-
crimination training, with each session con-
taining 80 food presentations and 80 timeouts.

Following this preliminary training, each
bird was given 5 sessions, each of which con-
sisted of two phases: during the first phase,
40 S+ and 40 S- discrimination training trials
were presented, as just described. During the
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second phase of each session, there were 30
standard self-control trials where waiting re-
sulted in access to the more preferred rein-
forcer and pecking the lighted key resulted in
access to the less preferred reinforceer. To as-
sess the influence of S+ and S- stimuli on
self-control, on the average of once every three
trials, either the S+ or S- stimulus was flashed
for the duration of the wait interval (or until
the bird pecked the key). Thus, during these
wait periods, in addition to the response key
being illuminated, the overhead lights (left or
right) were flashing (rapidly or slowly). Rein-
forcement depended, however, solely on the
behavior of the birds: if they waited success-
fully, more preferred reinforcement was given;
if they pecked, they received less preferred re-
inforcement. The intervening trials were con-
trol trials during which there were no flashing
lights. The wait interval was a constant 15 sec
and the more and less preferred reinforce-
ment hoppers were activated and illuminated
throughout all wait intervals so as to maintain
the parallel with the Mischel et al. (1972, Ex-
periments 1 and 2) condition. However, unlike
in the previous experiments, access to the re-
wards during this interval was prevented by
the locked hopper doors. Each session con-
sisted of 5 trials with S+ flashing, 5 trials with
S-, and 20 control trials.

RESULTS AND DISCUSSION
Figure 4 shows ratios for each bird during

each session of the average time waited in S+
relative to time waited in control (S+ wait
time divided by control wait time) and average
time waited in S- relative to the same control
time. There was a small and inconsistent effect
of the S- stimulus on relative waiting, i.e., the
ratios were approximately 1.0. However, all
birds waited approximately twice as long dur-
ing the first session when S+ was flashing than
during the control trials; this ratio decreased
across the five sessions. A paired t-test showed
a highly significant difference in relative wait-
ing time during S+ and S- stimuli in the first
session (t = 8.2405, df = 3, p < .005, 2-tailed),
but no significant differences in any of the en-
suing sessions. During the S+ stimuli, birds oc-
casionally oriented to the overhead flashing
lights, but it was more common for them to
wait quietly. During the S- stimuli, the birds
appeared to be more agitated than during S+.
The results of this experiment appear to be

inconsistent with the results of Experiment 3.
There it was shown that when the hoppers
were illuminated during the delay interval, a
significant decrease in self-control occurred.
Hopper illumination is, of course, a visual
stimulus correlated with reinforcement. In the
present case, when 5 sec of overhead illumina-
tion preceded reinforcement, the overhead il-
lumination was found to increase self-control.
The differences in results may partly be due
to the specific contingencies involved. In Ex-
periment 3, attention was drawn to the hop-
pers; furthermore, opening the hopper door
resulted in a timeout period. In Experiment 4,
attention was drawn away from the hopper,
and opening the hopper door was impossible.
Thus, whereas the S+ (hopper illumination)
in Experiment 3 was sometimes followed by an
aversive event (timeout) the S+ in Experiment
4 (overhead flashing lights) was never followed
by an aversive event. By not pecking the key,
the subjects in Experiment 4 maintained an
unconfounded conditioned positive reinforcer.
A similar analysis may be made for the hu-
man case.
An alternative interpretation, one more

closely related to that offered by Mischel et al.
1972), is that since the flashing light in Experi-
ment 4 was more distant from the food than
was the hopper light in Experiment 3, the
flashing S+ served a different function than
the hopper light. Mischel et al. suggested that
a stimulus may serve informative, or cue func-
tions concerning the possibility of a forth-
coming reinforcer, and that when it does, self-
control in the presence of that stimulus may
be increased. The overhead flashing light in
Experiment 4 might have served just such an
informative function. On the other hand, when
a stimulus engenders attention to consumma-
tory attributes of the reinforcer, it serves to
decrease self-control (Mischel & Baker, 1975).
In Experiment 3, hopper light might have
served such a consummatory function. The
next experiment attempted to test more di-
rectly whether increasing attention to consum-
matory behavior during the wait period would
indeed decrease self-control, as predicted by
the Mischel theory.

EXPERIMENT 5
In this experiment, attention to consump-

tion was engendered by permitting birds to eat
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Fig. 4. Time waited in S+ trials relative to control trials (S+/control), as indicated by filled characters, and in
S- trials relative to control (S-/control), as indicated by unfilled characters. Lines connect averages of the 4
birds.

grain immediately preceding a self-control
trial. Two considerations suggest that this pro-
cedure would increase, rather than decrease,
the birds' waiting during the delay interval:
first, since they would have just eaten grain,
their motivation for food would be decreased
and consequently probability of pecking a key
for food might be lowered; second, since the
bird is given the preceding food noncontin-
gently, "not pecking" is reinforced and this

also should increase the probability of not
pecking, or waiting, in the ensuing trial. How-
ever, according to the Mischel and Baker
(1975) analysis, attention to eating, as presum-
ably would be induced by eating itself, should
decrease self-control.

METHOD
Subjects

Pigeons 1, 3, and D served.
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Apparatus
The chamber was the same as in Experiment

3. Unlike Experiment 4, the hopper doors were
not locked (since food was not present for
view during the wait interval) and there were
no overhead cues.

Procedure
The procedure was identical to that in Ex-

periment 3 except that (a) the hoppers were
neither lighted nor operated during the wait20r'.
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interval, and (b) during seven randomly se-
lected trials the pigeon was permitted to eat
the more or less preferred reinforcer prior to
the beginning of the wait interval. This was
accomplished by activating both more and less
preferred hoppers and their accompanying
hopper lights before the start of the wait pe-
riod and allowing the pigeon to eat from either
of the hoppers for 3 sec. Once the bird had
eaten, the hoppers were inactivated and a
standard self-control trial followed immedi-
ately.

10 20 30
TRIALS

Fig. 5. Amount of time during each trial that pigeons waited without pecking. Access to 3 sec of food was
given immediately prior to trials indicated by X's. No food was received prior to trials indicated by dots.
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RESULTS AND DISCUSSION
Figure 5 shows the time waited by each of

the three birds under the two conditions, i.e.
no food prior to self-control (points) and 3
sec of free food prior to self-control trials
(X's). In all cases, the birds chose to eat the
prefered grain when given free access to the
two reinforcers. Each of the three birds waited,
on the average, less time when free feed pre-
ceded a self-control trial than in the control
condition. The average of the birds' waiting
times when food preceded a trial was 4.3 sec;
the average waiting time when there was no

prior food was 11.4 sec. A paired t-test on

the average wait times in the two conditions
showed a significant difference (t = 8.223, df =
2, p < .025, 2-tailed). The results therefore con-
firmed the prediction derived from the Mischel
and Baker (1975) study: self-control decreased
when attention was focused on food consump-
tion. And the results support the view that
Experiments 1 and 3 may have engendered de-
creased wait times because sight of food or

hopper lights were closely correlated with con-

sumption.

EXPERIMENT 6
The previous experiments explored the in-

fluence on self-control of the presence versus
absence of reinforcers and stimuli associated
with reinforcers. In cognitive terminology, the
experiments examined how thoughts about re-

inforcers influence self-control. Another type
of cognitive influence studied by Mischel and
Staub (1965) and, earlier, by Mahrer (1956)
was expectancy of future rewards. In both
studies, children were given either successful
or unsuccessful preliminary experience with
a problem and then tested under a self-control
paradigm. For example, in the Mahrer experi-
ment, one group of subjects was told that they
would receive small toys the next day, and the
toys were presented as promised. Thus waiting
was followed by a reward. A second group was

promised the same toys, but these subjects
never received the promised items. In this case,

waiting was not rewarded. When the children
had received successful preliminary experi-
ences (and therefore presumably had positive
expectations) their ability to choose and wait
for the delayed, more preferred reinforcer was

significantly better than when they had un-

successful preliminary experiences (with the
concomitant negative expectations engen-
dered). The present experiment attempted to
determine whether prior experience similarly
affected the self-control performance of pi-
geons. There were three conditions: in one,
the birds received preliminary trials in which
they obtained the more preferred reinforcer
for waiting a relatively short duration (analo-
gous to the positive expectation case); in this
case waiting was always successfully followed
by the preferred reinforcers. In a second con-
dition, the wait interval was increased to in-
finity so that the bird could never receive the
more preferred reinforcer and could receive
only the less preferred reinforcer for pecking
the key (negative expectation); in this case,
waiting was never reinforced. In the third con-
dition, the above two conditions were ran-
domly intermixed. According to the Mischel
and Staub (1965) and Mahrer (1956) studies,
receiving more preferred reinforcement exclu-
sively during preliminary training should lead
to greatest self-control, receiving only less pre-
ferred reinforcement should lead to least self-
control, and a mixture of the two might lead
to an intermediate level of self-control.

METHOD
Subjects

Pigeons 2, 3, and Y20 served.

Apparatus
Same as in Experiment 5.

Procedure
The procedure was basically the same as

that in Experiment 5 except that there were
three separate conditions. In the infinity con-
dition, the wait interval was made infinitely
long, forcing the pigeon to respond for the less
preferred reinforcer on every trial. Thirty con-
secutive trials of infinity wait interval were
given, following which there were 30 standard
self-control trials during which the wait inter-
val was a constant 20 sec. In the 3-sec condi-
tion, the wait interval was 3 sec, a relatively
short time, during the preliminary 30 trials.
If the pigeons waited for 3 sec, they received
the more preferred reinforcer, and this oc-
curred for 30 consecutive trials. If the pigeon
happened to peck the key during the wait
interval (a rare occurrence) and consequently
received the less preferred reinforcer, the train-
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ing was restarted so that each bird had 30
consecutive successful trials prior to the ex-
perimental phase. Again, the latter consisted
of 30 self-control trials with a constant 20-sec
wait interval in effect. In the final condition,
there was a random mixture of infinite-dura-
tion and 3-sec trials followed by the standard
30 self-control trials. Each subject received the
three conditions in a different order. Pigeon
2 received 3-sec, infinite, and mixture, Pigeon
3 received mixture, 3-sec, and infinite, and Pi-
geon Y20 received infinite, mixture, and 3-sec.

RESULTS AND DISCUSSION

Figure 6 shows the average time waited by
each subject under each of the conditions. All
birds waited the least amount of time (average
of 3.9 sec) following experience with the in-
finite wait interval, waited the greatest amount
of time (average of 14.6 sec) following experi-
ence with the easy 3-sec wait, and waited an
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intermediate amount of time (average of 8.6
sec) following experience with a mixture of the
two. Analysis of variance, repeated measures,
showed a statistically significant effect [F(2,4)
= 23.25, p < .01]. Paired comparisons were
made using Newman-Keuls method and
showed that the infinite and 3-sec conditions
differed at p < .01 and the mixture condition
differed from the other two at p < .05.
As predicted, prior experience with a more

preferred reinforcer for successful waiting led
to significantly longer waiting than did prior
experience in which, no matter how long the
pigeon waited, more preferred reinforcement
was impossible. Similiar results were inter-
preted by Mischel and Staub (1965) in terms
of the expectancies of the children: when they
received successful preliminary trials they were
more likely to wait for a delayed, more pre-
ferred reinforcer than when they had received
unsuccessful preliminary training. However,
an alternative interpretation of the present

0 0=Y20
X =#2
A $3

0

00 3 SEC MIXED
Fig. 6. Amount of time waited without pecking as a function of prior experience. In the infinity condition,

birds first experienced wait intervals which were infinitely long, i.e., they were never reinforced for waiting; in
the 3-sec condition, birds received prior experience with preferred reinforcement for waiting a short, 3-sec inter-
val; in the mixed condition, 50% of the prior trials were infinitely long and 50% 3-sec long.
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results can be given in terms of relative rein-
forcement for pecking versus waiting behavior.
In the 3-sec wait condition, pecking was never
reinforced and waiting for 3 sec was followed
by more preferred reinforcement. Thus, prob-
ability of waiting increased, as demonstrated
in the test phase which followed. In the infinite
delay condition, waiting was never followed
by food, i.e., was never reinforced, whereas
pecking was reinforced, albeit with the less pre-
ferred reinforcer. The extinction of waiting
and reinforcement of pecking led to an in-
creased probability of pecking in the test phase
(and, concomitantly, a decreased probability
of waiting). Following training in which wait-
ing and pecking were reinforced 50% of the
time, the probabilities of each were inter-
mediate. According to this analysis, to in-
crease self-control, one must reinforce self-
control behavior. In the Mahrer (1956) study,
when a wait interval was followed by rein-
forcement, probabilities of later waiting in-
creased.

EXPERIMENT 7
The experiments to this point used a delay

of gratification paradigm: if the subject de-
layed immediate gratification by not pecking,
it was provided with a more preferred, albeit
delayed, reinforcer. The subject's task, then,
was to withhold its response. The duration of
time that the subject waited before responding,
or success versus failure to wait the requisite
interval, was used as a measure of self-control.
However, as Mischel et al. (1972) point out,

one obviously cannot generalize . . . to
... forms of self-control other than the delay
of gratification paradigm" (p. 216). The ques-
tion confronted in the final experiment is
whether another form of self-control varies in
the same way as did the delay-of-gratification
behavior. We attempted to assess the effects of
reinforcers present versus absent (as in Experi-
ment 1) on a task which required the subject
to emit many responses rather than withhold
responses. The paradigm was an attempt to
model the "term-paper crunch" where a given
amount of work is required (finished term-
paper manuscript) within a given time period
in order for a more preferred reinforcer (good
grade) to be received at the end of the time
period. Self-control here implies getting the
work done in the time allotted. Note that the

preferred reinforcer (good grade) is not ob-
tained until the end of the time period (semes-
ter) no matter when the requisite work is com-
pleted. Also, a nonpreferred reinforcer (poor
grade) is given at the end of this same period
if less than the required amount of work had
been emitted. The present experiment at-
tempted to model this situation and assess the
effects of reinforcers present for view versus
reinforcement absent. In Experiment 1, rein-
forcers present had a strong detrimental ef-
fect on self-control as assessed by the delay-of-
gratification paradigm, i.e., responses were
much more likely in the presence of reinforce-
ment than in its absence.

METHOD

Subjects
Pigeons 2 and Y14 served.

Apparatus
Same as in Experiment 6.

Procedure
Subjects were first trained to respond on a

fixed ratio 100 (FR 100) schedule of reinforce-
ment, where 100 responses were required to
obtain 3 sec of access to the more preferred
reinforcer. They were then given a modified
conjunctive schedule under which a fixed num-
ber of responses had to be emitted within a
fixed amount of time. For instance, both sub-
jects were initially required to respond 30
times in 30 sec. Upon completion of the 30th
response, the houselights and keylight were
darkened until the end of the 30-sec interval
at which time 3 sec of access to the more pre-
ferred reinforcer was given. If the subject
failed to respond 30 times in the 30 sec, 1.5
sec of access to the less preferred reinforcer
was delivered at the end of the interval. Note
that either more or less preferred reinforcers
were delivered at the end of 30 sec indepen-
dently of a specific keypeck. Once either of
the reinforcers had been obtained, the trial
terminated and an intertrial period began (av-
erage of 20 sec) during which all lights in the
chamber were dark; the next trial began with
illumination of key and houselights. Both sub-
jects were gradually required to emit a greater
number of keypecks within a longer time pe-
riod until the period reached 60 sec. The re-
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quired number of responses was maintained
at 75 for Pigeon Y14 and 100 for Pigeon 2,
requirements which resulted in each bird ex-
periencing both more and less preferred rein-
forcers within each experimental session.
There followed five test sessions for Pigeon

2 and seven sessions for Y14, each consisting of
20 trials: the hoppers were "up" for 10 trials
and "down" for the other 10. During the 10
"hoppers up" trials, both hoppers were acti-
vated and illuminated for the duration of the
60-sec trial. Subjects were prevented from en-
tering the hoppers by the locked hopper doors,
as in Experiment 4. During the "hoppers
down" trials, the hoppers were dark and in-
activated, as is usually the case. Ten hopper
up trials were given followed by 10 hopper
down trials in one session; in the next session,
the order was reversed, and so on.
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RESULTS AND DISCUSSION
In all but the first session for Pigeon Y14,

more of the preferred reinforcers were ob-
tained with the hoppers up than with hoppers
down. The averages over all sessions are shown
in Figure 7. Thus, having the reinforcers pres-
ent for view increased self-control in the pres-
ent experiment, i.e., increased the probability
of emitting the required number of responses
necessary to receive the more preferred rein-
forcers.

In the present experiment, as in Experiment
1 and Mischel and Ebbeson (1970), the pres-
ence of the reinforcers during the wait inter-
val led to increased responding. Whereas in the
former two cases, this increased responding en-
gendered less self-control, i.e., less preferred
reinforcement, the increased responding in the

FOOD PRESENT

..L FOOD ABSENT

#2 #Y14

Fig. 7. Percentage of trials pigeons pecked sufficient numbers of times to receive the more preferred of two re-
wards. In the first condition, rewards were present for view during the interval; in the second condition, rewards
were not present for view.
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present case engendered more self control, i.e.,
more preferred reinforcement. Mischel's word
of caution concerning the generality of his
(and, by implication, the present) findings is
well taken. "Satan get thee behind me," the
advice given by Skinner (1948) in Walden
Two to engender self-control, works in some
cases (e.g., Experiment 1), but is counterpro-
ductive in others (e.g., the present experiment).

GENERAL DISCUSSION
The results of the present series of experi-

ments paralleled, to a surprising degree, those
obtained by Mischel and his coworkers with
children. (1) When reinforcers were present
for view, pigeons and children waited less time
to obtain a more preferred reinforcer than
when the reinforcers were not present. The de-
crease in wait time may have been related to
(a) the conflict and frustration engendered by
the presence of the reinforcers and/or (b) the
punishment (in the form of timeout) contin-
gent upon attempts to gain access to the rein-
forcers during the wait interval. (2) Adding an
alternative response manipulandum to the
chamber dramatically improved pigeons' self-
control, just as adding a slinky toy improved
children's self-control. In both cases, (a) the
alternative response provided an escape from
the frustrative or punishing cues of the self-
control stimulus and/or (b) responding on the
alternative manipulandum was reinforced by
an increased probability of preferred reinforce-
ment. (3) If the presence of reinforcers during
the wait interval debilitated self-control, might
thoughts about, or stimuli correlated with,
these same reinforcers have similar effect? Mi-
schel instructed children to think about the
reinforcers while they waited; we presented
hopper lights correlated with primary rein-
forcement. In both human and pigeon cases,
self-control was significantly decreased. Inter-
pretation of these results is similar to that for
Experiment 1. (4) In Experiments 1 and 3,
the stimuli present during the wait interval-
the food reinforcers themselves in Experiment
1, and the hopper lights illuminating the food
in Experiment 3-were correlated both with
eating the more preferred reinforcer (when
the pigeon waited successfully through the in-
terval) and with a presumed punisher, i.e.,
timeout and no food (when the pigeon occa-
sionally opened the hopper door inappropri-

ately during the wait interval). The detri-
mental effects on self-control may thus have
been due to the correlation of these stimuli
with either positive or negative consequences.
Experiment 4 attempted to separate these con-
sequences by correlating food with an S+
stimulus and timeout with an S- stimulus,
and by not having any confounding between
the two. When S+ and S- stimuli were indi-
vidually presented during the wait interval, it
was found that the S+ engendered significantly
longer waiting than did the S-, at least ini-
tially. The potency of these stimuli decreased
with successive presentations. Mischel et al.
(1972) also found that a stimulus exclusively
correlated with a positive event (in this case,
the verbal "think fun") engendered signifi-
cantly longer self-control than a stimulus cor-
related with a negative event ("think sad").
Thus, again, results from pigeons paralleled
those from children. (5) Mischel and Baker
(1975) theorized that attending to consumma-
tory attributes of the reinforcer while waiting
might engender decreased self-control. We
asked whether food presented just prior to
each self-control trial would decrease waiting
time, and the answer was clearly yes. The birds
waited significantly longer when they had not
just eaten as compared to when they had just
eaten, again confirming the Mischel and Baker
(1975) hypothesis. (6) Mischel and Staub (1965)
hypothesized that long-term cognitions, in
the form of expectancies, influenced the prob-
ability that children would wait for a delayed
preferred reinforcer. In their experiment, some
children received positive or confirmatory ex-
periences prior to the self-control trial, while
others received negative or disconfirmatory ex-
periences. The "positives" exhibited signifi-
cantly better self-control than the "negatives."
Pigeons behaved similarly. When given prior
experience in which waiting behavior was
punished-negative experience-they exhibited
significantly less self-control than when given
prior experience in which waiting was fol-
lowed by the preferred reinforcer-positive ex-
perience. A mixture of negative and positive
prior experiences engendered intermediate self-
control. (7) The final experiment confirmed
the Mischel et al. (1972) suggestion that the
way in which the variables discussed above
affect self-control may depend upon the par-
ticular type of self-control examined. In all of
the above cases, self-control was synonymous
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with waiting. Another type of self-control en-
tails emitting responses at high rates rather
than withholding responses. The last experi-
ence found that presence versus absence of
food during the self-control interval had the
same behavioral effects but with opposite con-
sequences as compared with Experiment 1.
Presence of food led to increased responding
here as in Experiment 1. But whereas the in-
creased probability of response caused a de-
creased probability of more preferred reinforce-
ment in Experiment 1-where withholding of
response was required-the same increased re-
sponse probability led to an increased prob-
ability of reinforcement in the present case-
where rapid responding was necessary for more
preferred reinforcement. In sum, there was a
striking similarity between the results from
Mischel's experiments on self-control in human
children and results with pigeons under analo-
gous procedures. Some of the pigeon proce-
dures offered as parallels to the human case
may be questioned. A verbal stimulus such as
"think fun" may have consequences richer
than, and different from, a conditioned rein-
forcing stimulus. The finding that both had
analogous effects on self-control may be acci-
dental, for we do not know whether pigeon
and child were "doing" the same thing. But
the overall similarity between the results of
the two sets of experiments suggests that valu-
able predictions concerning pigeon self-control
can be made on the basis of findings from the
human, and vice versa.

For example, derived from the present series
of pigeon studies were hypotheses possibly rele-
vant to people. (1) Experiments 1 and 3 were
interpreted to indicate that the decreased self-
control caused by the reinforcers being present
during the wait interval was partly due to
subjects escaping from an aversive possible
consequence-timeout and no reinforcement if
an attempt were made to eat the food. It is
hypothesized that in the human situation, too,
the conflict between having the food readily
accessible and the implicit or explicit instruc-
tion not to eat might have engendered respond-
ing to escape. (2) Experiment 4 presented
analogous "think fun" (or S+) and "think sad"
(or S-) stimuli a total of 25 times rather than
the single time these instructions were given to
the children in the Mischel et al. (1972) study.
The initial pigeon results were the same as

in the single human trial: the S+ stimulus
engendered significantly longer waiting than
did the S-. However, with continued presenta-
tion of the stimuli, the effects decreased. It
is hypothesized that continued "think" instruc-
tions to the human subject would have de-
creasing effect, i.e., thinking fun is an effective
self-control device only initially. (3) In Experi-
ment 5, if pigeons ate food just prior to a self-
control trial, they waited significantly less than
if they did not eat. An analogous effect is
hypothesized for the child. (4) Experiment 7
showed that when self-control is defined as
the emission of a minimum number of re-
sponses, food present for view during the self-
control interval increased self-control, rather
than decreased it as in Experiment 1. It is
hypothesized that, in the human case as well
as the pigeon, the variables studied increase or
decrease probability of responses rather than
a more general "self-control." This can be
tested in children with a procedure analogous
to that in Experiment 7.
There are a number of relatively separate

subdisciplines in psychology. The experimen-
tal analysis of animal behavior makes refer-
ences only infrequently to human experimental
psychology; the latter emphasizes cognitive fac-
tors in the control of behavior. It has been
the norm of these subdisciplines to avoid using
terminology and concepts from other subdisci-
plines. Operant conditioners are often trained
not to use "mentalistic" terminology; cognitive
psychologists find that "behavioral" terminol-
ogy is inappropriate for the complex cognitive
sphere. Rather than ignoring different lan-
guages, it might be most productive to demand
translations between them. For example, both
child and pigeon may expect the experimenter
to be trustworthy, or both may have been dif-
ferentially reinforced; both may play with a
toy, or both emit alternative responses; and
both may think about the reinforcer or both
be presented with a conditioned reinforcing
stimulus. An interaction between animal and
human research areas may be fruitful precisely
because of the ideas, biases, and jargon each
brings to the other. In the present case, the
series of experiments with pigeons derived
explicitly from a series performed with chil-
dren. The results from this research paralleled
the human findings. We hope they will con-
tribute to, and help explain, these findings.
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